Cell cycle dependent growth factor regulation of gene expression.
The expression of the proto-oncogenes c-fos and c-myc is a rapid response of G0-arrested fibroblasts to serum and peptide growth factors; however, the role of the c-fos and c-myc gene products in subsequent cell cycle transit is not understood. We examined the expression of c-fos and c-myc mRNA in Balb/c 3T3 murine fibroblasts in response to platelet-derived growth factor (PDGF) and platelet-poor plasma, using arrest points associated with density dependent growth inhibition or metabolic inhibition to synchronize cells in S phase of the cell cycle. The expression of c-fos and c-myc mRNA in Balb/c 3T3 cells was differentially regulated with respect to growth factor dependence and cell cycle dependence. c-fos expression was induced in the presence of PDGF and was unaffected by plasma. The induction of c-fos expression in response to PDGF was cell cycle independent, occurring in cells transiting S phase and G2 as well as in G0 arrest. In contrast, c-myc expression was both growth factor and cell cycle dependent. In G0 arrested cells, c-myc expression was PDGF-dependent and plasma-independent, and PDGF was required for maintenance of elevated c-myc levels during G1 transit. In cells transiting S phase, c-myc mRNA was induced in response to PDGF, but was also plasma-dependent in S phase cells that had been "primed" by exposure to PDGF during S phase.